Abstract: Human immunodeficiency virus (HIV) infection is growing medical concern worldwide. There are many types of glomerulonephritis which are associated with HIV infection. We report a case of a 53-year-old Korean man with an HIV infection, who was developed nephritic range proteinuria and purpura with elevated IgA level rasing a possibility of Henoch-Schölein Purpura (H-S purpura). However, renal biopsy showed "lupus-like feature" glomerulonephritis without clinical or serologic evidence of systemic lupus erythematosus. Although baseline renal function was maintained without further need for maintenance dialysis following anti-retroviral therapy (ART) and steroid, patient died from uncontrolled gastrointestinal bleeding.
Introduction
Kidney disease is an important complication of HIV infection and often progresses to end stage renal disease (ESRD) [1] [2] [3] . As people live longer with HIV infection, the incidence of kidney disease has increased and glomerulonephritis other than HIV-associated nephropathy (HIVAN) has also been increasingly recognized in the era of anti-retroviral therapy (ART) [1] [2] [3] . In Korea, there have been only 2 case reports of non-HIVAN glomerulonephritis, 1 membranous glomerulonephritis and 1 lupus-like glomerulonephritis [4, 5] . Herein, we report a case of HIVassociated immune complex glomerulonephritis with "lupus-like" feature who initially presented with nephrotic range proteinuria and purpura with elevated level of serum IgA.
Case report
A 52-year-old man was admitted with 1 month history of fatigue, generalized edema and purpura. He complained about gradual weight gain of 10 kg over 4 weeks and purpura on lower extremities for 10 days (Figure 1 ). He was a constructor without specific medical history. He was divorced, but was not homosexual and had no history of blood transfusion. The vital signs on arrival were as follows: blood pressure, 129/78 mmHg; pulse rate, 72 beats/min; respiratory rate, 20/min; and body temperature, 36.8°C. He was acutely ill looking, had anemic conjunctiva and palpable purpura on the extensor surface of legs with pitting edema. There were no palpable lymph nodes. The laboratory examination revealed hemoglobin 4.4 g/dL (hematocrit 20%), platelet count 177,000/μL, white blood cell count 3,830/μL, C-reactive protein 8.97 mg/dL, aspartate transaminase 20 IU/L, alanine transaminase 14 IU/L, alkaline phosphatase 91 IU/L, gamma-glutamyltransferase 14 IU/L, total cholesterol 159 mg/dL, blood urea nitrogen (BUN) 51 mg/dL, creatinine 2.49 mg/dL, total protein 5.2 g/dL, albumin 1.5 g/dL. In urinalysis, protein 3+ and red blood cell (RBC) count > 60/high power field were demonstrated. He had nephrotic range proteinuria (protein 4422.6 mg/day, albumin 2525.9 mg/ day) and serum/urine protein electrophoresis and immunofixation electrophoresis showed non-specific findings. Enzyme immunoassay test for HIV antigen and antibody was positive, but other viral markers including hepatitis B and C were negative. Serum IgA was elevated to 612.6 (70~400) mg/dL and C3 was slightly decreased to 83.2 (90~180) mg/dL, but IgG, IgM, and C4 were within normal range. Other serologic tests including rheumatoid factor, antinuclear antibody (ANA), double-stranded DNA, anti-neutrophil cytoplasmic antibody, anti-glomerular basement membrane antibody, and cryoglobulin were all negative. Low mean corpuscular volume 65.3 (80-96) fL, mean corpuscular hemoglobin concentration 20.6 (26-34) pg, low transferrin saturation [iron: ≤ 10 (70-180) μg/dL, total iron binding capacity 178 (250-450) μg/dL], low ferritin concentration 105 (17-390) ng/mL and history of recent bleeding from external hemorrhoid indicated iron deficiency anemia. No specific abnormalities except chronic proctitis were found in gastro-and colono-fiberscopy and 5 pints of packed RBC were administered. Chest roentgenogram showed bilateral pleural effusion with inactive pulmonary tuberculosis. Continuous intravenous furosemide administration (640 mg/day) was immediately started to control peripheral edema. However, despite the high dose of furosemide administration, the patient's urine output and edema were not improved and the level of BUN and creatinine showed a gradual increase. Several sessions of ultrafiltration were then performed to control edema before kidney biopsy.
The skin biopsy from purpura revealed leukocytoclastic vasculitis, but unfortunately the presence of IgA deposition could not be determined ( Figure 1) . Light microscopic examination of kidney tissue showed diffuse endocapillary and mesangial proliferation along with segments of active epithelial crescents and "wire-loop" appearance ( Figure 2A-C) . Direct immunofluorescence revealed diffuse, fine or coarse granular deposition of IgG, IgA, IgM, C3, kappa and lambda light chain with ≥ 2+ intensity (0-4+ scale), but the intensity of C1q deposition was 0 to trace ( Figure 3) . On electron microscopy, there was massive subendothelial deposits along with subepithelial and mesangial deposits, and endothelial tubuloreticular inclusions were also found ( Figure 2D ). Despite nearly absence of C1q deposition, all these features were more compatible with HIV-associated immune complex glomerulonephritis with "lupus-like" features rather than IgA nephropathy found in H-S purpura. Because absolute CD4 T cell count was only 135/μL with very high viral load (74,500 copies/mL), ART was immediately started and followed by high dose steroid (1 mg/kg) for treatment of glomerulonephritis.
After 3 months of ART and high dose steroid therapy, HIV-1 RNA was not detected anymore. However, CD4 T cell count still remained low (90/μL), proteinuria persisted (7200 mg/day), and steroid was gradually tapered to 10 mg/ day. While renal function was maintained stable (BUN/creatinine 68/2.4 mg/dL) without need for maintenance dialysis, he readmitted to hospital due to massive upper gastrointestinal bleeding from gastric ulcer. He died from hypovolemic shock despite gastrofiberscopic and angiographic interventions.
Discussion
The prevalence of HIV infection is increasing and was estimated to be 34 million (31.4~35.9 million) at the end of 2011 [6, 7] . With increased life expectancy of HIV infected patients in the era of ART, complications and morbidities associated with HIV infection have become emerging problems [8] [9] [10] [11] . Kidney dysfunction is one of major comorbid conditions and develops in up to 30% of HIV infected patients [11] . Both acute kidney injury or chronic kidney disease (CKD) can develop either directly linked to HIV infection or related to coexisting conditions such as hypertension, diabetes or nephrotoxic medications such as antiretroviral therapy. HIV infection is one of the leading causes of CKD especially in African-Americans. Progression to ESRD was reported as 35% in HIV-related CKD patients [12] and the prevalence of HIV-related ESRD continues to increase even in the antiretroviral era [13, 14] .
Three major types of nephropathies pathogenetically linked to HIV infection have been reported before the antiretroviral era: throm- botic microangiopathies, immune complex renal diseases, and HIVAN [15] . While HIVAN, a collapsing variant of focal segmental glomerulosclerosis (FSGS) which is frequently observed in patients with African heritage, was known to be the most common subtype, recent studies have demonstrated that classical FSGS or immune complex glomerulonephritis is more frequent especially among Caucasians and Asians [16, 17] . The prevalence of HIVassociated immune complex glomerulonephritis has been estimated as 37-76% in Europe and Asia [18] .
In 2005, Haas first advocated a new entity of immune complex nephropathy called HIVassociated immune complex glomerulonephritis with "lupus-like" features by performing clinicopathologic study of 77 specimens. He noted that 14 patients who belonged to this new entity showed full house fluorescence staining of IgG, IgA, IgM, C3, C1q with negative serologic test for anti-nuclear antibody or double-stranded DNA. He also showed that most of the patients presented with nephrotic syndrome, microscopic hematuria, and impaired renal function progressing to ESRD and concluded that immune complex glomerulonephritis with "lupus-like" feature is not an uncommon disease entity.
Our first clinical impression of this patient was H-S purpura among HIV-associated glomerulonephritis because the patient initially presented with palpable purpura, increased serum level of IgA and nephrotic range proteinuria with positive HIV antibody. However, presence of strong positive granular deposition of "fullhouse" immunoglobulin and C3 in immunofluorescence microscopy along with typical "wireloop" appearance in light microscopy and massive subendothelial, subepithelial and mesangial deposits with tubuloreticular inclusion in electron microscopy led us to conclude that "HIV-associated glomerulonephritis with lupus-like feature" rather than H-S purpura might be more suitable for pathological diagnosis despite the nearly absence of C1q.
However, the nearly absence of C1q in our patient's kidney biopsy specimen still can raise the possibility of IgA nephropathy/H-S purpura. In fact, IgA nephropathy was found to be the second most common subtype in non-lupus "full-house" nephropathies in one study (21%, 5/24) [19] . On the other hand, glomerular deposition of C1q is not always present even in lupus nephritis and small vessel vasculitis with purpura can also be seen in patients with lupus [20] .
After considering all, renal pathology and clinical presentation in our case seem to be overlapping between IgA nephropathy/H-S purpura and lupus-like feature, suggesting that these two are not completely different entities but lie in a same spectrum of immune complex mediated glomerulonephritis where either passive trapping of immune complexes or in-situ immune complex formation occurs in HIV patients.
Despite ART and high dose steroid, CD4 T cell count remained low and our patient's outcome was poor. Haas et al. also demonstrated poor renal outcome by identifying that 9 out of 10 patients, who initially presented with heavy proteinuria with nephrotic syndrome (> 5.0 g/day), progressed to ESRD. In contrast to HIVAN, less is known about risk factors, presence of racial predilection or outcome in HIV-associated immune complex glomerulonephritis due to the paucity of data. United State multicenter cohort study showed ART did not retard the progression of kidney disease [21] . Also, they mentioned that patients with HIV-associated immune complex glomerulonephritis had lower HIV viral load, higher CD4 T cell count, higher estimated glomerular filtration rate, and lower ESRD incidence compared to those with HIVAN. However, the risk factors, clinical manifestation, treatment response to ART or steroid and outcome in HIV-associated immune complex glomerulonephritis need to be determined in larger clinical studies.
In conclusion, we report a case of HIVassociated nephropathy with lupus-like feature who presented with purpura, nephrotic range proteinuria with elevated IgA level.
